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FILE 'MEDLINE' ENTERED AT 10:03:20 ON 19 MAY 2007 

=> S Activation (5A) Notch AND pd<=20040217 

3 FILES SEARCHED . . . 
LI 1274 ACTIVATION (5A) NOTCH AND PD<=20040217 

=> Dup rem 11 

PROCESSING COMPLETED FOR LI 

L2 503 DUP REM LI (771 DUPLICATES REMOVED) 

=> S Cleavage (5A) Notch AND pd<=20040217 

L3 524 CLEAVAGE (5A) NOTCH AND PD<=20040217 

=> Dup Rem L3 

PROCESSING COMPLETED FOR L3 . 

L4 253 DUP REM L3 (2 71 DUPLICATES REMOVED) 

=> S Modulation (S) (Cleavage (5A) Notch) AND pd<=20040217 

L5 6 MODULATION (S) (CLEAVAGE (5A) NOTCH) AND PD<=20040217 

=> Dup Rem L5 

PROCESSING COMPLETED FOR L5 

L6 3 DUP REM L5 (3 DUPLICATES REMOVED) 



=> D Ibib Abs L6 1-3 



L6 ANSWER 1 OF 3 

DUPLICATE 1 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



AUTHOR (S) : 



CORPORATE SOURCE: 



SOURCE : 



DOCUMENT TYPE: 



BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on STN 

2003 :466485 BIOSIS 
PREV200300466485 

Abeta42 -lowering nonsteroidal anti-inflammatory drugs 
preserve intramembrane cleavage of the amyloid precursor 
protein (APP) and ErbB-4 receptor and signaling through the 
APP intracellular domain. 

Weggen, Sascha [Reprint Author]; Eriksen, Jason L.; Sagi, 
Sarah A.; Pietrzik, Claus U.; Golde, Todd. E.; Koo, Edward 
H. 

Department of Neurosciences , University of California San 
Diego, La Jolla, CA, 92093, USA 
sweggen@ucsd . edu 

Journal of Biological Chemistry, (August 15 2003) 
Vol. 278, No. 33, pp. 30748-30754. print. 
CODEN: JBCHA3. ISSN: 0021-9258. 
Article 



LANGUAGE : Engl i sh 

ENTRY DATE: Entered STN: 8 Oct 2003 

Last Updated on STN: 8 Oct 2003 

AB Epidemiological studies indicate that long term use of nonsteroidal 
anti- inflammatory drugs (NSAIDs) confers protection from Alzheimer's 
disease, and some NSAIDs were shown to specifically decrease production of 
the amyloidogenic Abeta42 peptide, most likely by direct modulation of 
gamma- secretase activity. In contrast to) gamma-secretase inhibitors, 
Abeta42 -lowering NSAIDs do not impair S3 cleavage in the 
NOTCH receptor and release of the NOTCH intracellular domain, a 
finding with conceptual implications for the development of safer drugs 
targeting Abeta production through gamma-secretase modulation. 
Intramembrane cleavage and release of an intracellular signaling domain 
has recently been demonstrated in a number of additional gamma-secretase 
substrates. We now show in cell-based assays that intramembrane cleavage 
of APP and ErbB-4 receptor is not impaired by the Abeta42 -lowering NSAIDs, 
sulindac sulfide and ibuprofen. Generation of the APP intracellular 
domain (AICD) was further not inhibited in a cell -free assay at 
concentrations far exceeding those effective in reducing Abeta42 
production. Closer inspection of AICD signaling showed that stabilization 
of the AICD peptide by FE65 and AICD-mediated transcription were also 
retained at Abeta4 2 -lowering concentrations. These results demonstrate 
that S3 -like/ intramembrane cleavage is preserved by Abeta42- lowering 
NSAIDs in at least three substrates of gamma-secretase APP, ErbB-4, and 
NOTCH and underline the striking specificity by which these drugs target 
Abeta42 production. 
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DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 

PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2002:123354 CAPLUS 

136:182442 

Assay 

Lamb, Jonathan Robert; Hoyne, Gerard Francis; Dallman, 

Margaret Jane; . Champion, Brian Robert 

Lorantis Limited, UK 

PCT Int. Appl., 75 pp. 

CODEN: PIXXD2 

Patent 

English 
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TR 
















US 


2004005631 




Al 




20040108 




US 2003- 


357321 




20030203 


<- 



PRIORITY APPLN. INFO.: 



A 
W 



20000804 
20010803 



GB 2000-19242 
WO 2001-GB3503 

AB A method for monitoring the immune system comprising monitoring the Notch 
signaling pathway. Also, methods to assess the reactivity of T-cells to a 
given antigen and immune tolerance are provided. The invention further 
relates to a screening assay for modulators of Notch signaling and to 



modulators identifiable by such an assay. Detecting modulation 

of Notch signaling will comprise a step of detecting cleavage of 

the intracellular domain of Notch; detecting interaction of 

Suppressor of Hairless with Notch; detecting interaction of Deltex with 

Notch or Grb2; detecting modulation of the Ras JnK signaling 

pathway; or detecting cleavage of the extracellular domain of Delta. 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



INVENTOR (S) : 

PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2000:53664 CAPLUS 
132 :104440 

Delta protein cleavage products from the action of 
Kuzbanian and their biological activity and 
therapeutic uses 

Artavanis-Tsakonas, Spyridon; Rand, Matthew D.; Qi, 
Huilin 

Yale University, USA 

PCT Int. Appl., 177 pp. 

CODEN: PIXXD2 

Patent 

English 

1 



PATENT NO. 



KIND DATE 



WO 2000002897 
WO 2000002897 

W: AU, CA, 
RW: AT, BE, 
PT, SE 
CA 2333893 
AU 9950994 
EP 1096946 

R: AT, BE, 
IE, FI 
AU 2004200166 
PRIORITY APPLN. INFO. 



JP 
CH, 



A2 
A3 



20000120 
20000316 



APPLICATION NO. 



WO 1999-US15817 



DATE 



19990713 <-- 



CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 



Al 20000120 CA 1999-2333893 
A 20000201 AU 1999-50994 

A2 20010509 EP 1999-935534 
CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, 

Al 20040212 AU 2004-200166 

: US 1998-92513P P 

US 1998-104834P P 

AU 1999-50994 A3 

WO 1999-US15817 W 



19990713 
19990713 <-- 
19990713 <-- 
SE, MC, PT, 



20040115 
19980713 
19981019 
19990713 
19990713 



AB The present invention (s) are based on the discovery that the toporythmic 
Delta protein is cleaved by the metalloprotease-disintegrin Kuzbanian 
(Kuz) into 2 fragments, a soluble N-terminal fragment consisting essentially 
of the extracellular domain, and a membrane -bound fragment consisting 
essentially of the transmembrane domain and the intracellular domain. The 
soluble fragment of Delta, like the full-length, membrane -bound Delta, is 
able to bind to Notch protein, and is believed to be the actual ligand for 
Notch in vivo. Thus, the present invention is directed to a Delta 
cleavage peptide and fragments, derivative and analogs thereof, and its 
encoding nucleic acids, as well as to protein complexes of Delta and Kuz. 
Methods for detecting or measuring either Delta or Kuz activation by 
observing or measuring Delta cleavage products that are indicative of 
Delta activation are provided. Further, methods for detecting a mol . that 
modulates Delta activation or Kuz function by observing or measuring a 
change in the amount of or pattern of Delta cleavage products are also 
provided. 
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FILE 'BIOSIS, CAPLUS, EMBASE, MEDLINE' ENTERED AT 10:03:20 ON 19 MAY 2007 
LI 1274 S ACTIVATION (5 A) NOTCH AND PD<=20040217 

L2 503 DUP REM LI (771 DUPLICATES REMOVED) 
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L4 
L5 
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524 S CLEAVAGE (5 A) NOTCH AND PD<=20040217 
253 DUP REM L3 (2 71 DUPLICATES REMOVED) 

6 S MODULATION (S) (CLEAVAGE (5A) NOTCH) AND PD<=20040217 

3 DUP REM L5 (3 DUPLICATES REMOVED) 



= > S 
L7 



L2 AND L4 



2 9 L2 AND L4 



= > D 



Ti 17 



L7 ANSWER 1 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on STN 
TI Notch ligands differentially regulate T cell activation 



=> D ti L7 ! -29 

' !-29' IS NOT A VALID' FORMAT 

In a multifile environment, a format can only be used if it is valid 
in at least one of the files. Refer to file specific help messages 
or the STNGUIDE file for information on formats available in 
individual files. 

REENTER DISPLAY FORMAT FOR ALL FILES (FILEDEFAULT) :Ti L7 1-29 
'L31' IS NOT A VALID FORMAT 
•1-29' IS NOT A VALID FORMAT 

In a multifile environment, a format can only be used if it is valid 
in at least one of the files. Refer to file specific help messages 
or the STNGUIDE file for information on formats available in 
individual files. 

REENTER DISPLAY FORMAT FOR ALL FILES (FILEDEFAULT) :D ti 17 
•D» IS NOT A VALID FORMAT 

In a multifile environment, a format can only be used if it is valid 
in at least one of the files. Refer to file specific help messages 
or the STNGUIDE file for information on formats available in 
individual files. 

REENTER DISPLAY FORMAT FOR ALL FILES (FILEDEFAULT) :ti 

L7 ANSWER 1 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on STN 
TI Notch ligands differentially regulate T cell activation 



=> D Ti L7 2-29 

L7 ANSWER 2 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on STN 
TI Presenilin/Notch signals influence thymocyte differentiation, with 
distinct effects on alpha beta and gamma delta T cell development. 

L7 ANSWER 3 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on STN 
TI The potency of inhibiting Notch - cleavage is 

increased in cells stably or constitutively expressing Notch versus 

transiently expressing Notch. 

L7 ANSWER 4 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on STN 
TI Modulation of Notch signaling by metabotropic glutamate receptors. 

L7 ANSWER 5 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on STN 
TI Osteoblasts participate in the stem cell niche regulating stem cell 
numbers by Jaggedl activation of Notch. 

L7 ANSWER 6 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on STN 
TI Activated forms of notch and methods based thereon. 

L7 ANSWER 7 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on STN 
TI Inhibition of vascular endothelium by the Notch-ligand delta-4 unveils a 
novel therapeutic target. 



L7 ANSWER 8 OF 29 BIOSIS COPYRIGHT .(c) 2007 The Thomson Corporation on STN 
TI Mind bomb is a ubiquitin ligase that is essential for efficient 
activation of Notch signaling by Delta. 

L7 ANSWER 9 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on STN 
TI Alleles at the Nicastrin locus modify presenilin 1-deficiency phenotype. 

L7 ANSWER 10 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on 
STN 

TI Activated forms of notch and methods based thereon. 

L7 ANSWER 11 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on 
STN 

TI Numb suppresses the negative complementation at the Notch locus of 

Drosophila melanogaster, suggesting a putative mechanism for negative 
complementation . 

L7 ANSWER 12 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on 
STN 

TI Novel Notch alleles reveal a Deltex-dependent pathway repressing neural 
fate. 

L7 ANSWER 13 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on 
STN 

TI Implication of APP secretases in Notch signaling. 

L7 ANSWER 14 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on 
STN 

TI GSK3beta phosphorylates Notch and modulates signaling. 

L7 ANSWER 15 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on 
STN 

TI Deregulation of NOTCH2 signalling in B-CLL. 

L7 ANSWER 16 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on 
STN 

TI Notch-1 activation by familial Alzheimer's disease 
(FAD) -linked mutant forms of presenilin-1 . 

L7 ANSWER 17 OF 29 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on 
STN 

TI Calcium depletion dissociates and activates heterodimeric notch receptors. 

L7 ANSWER 18 OF 2 9 CAPLUS COPYRIGHT 2 007 ACS on STN 
TI Notch signaling pathway and its regulation 

L7 ANSWER 19 OF 2 9 CAPLUS COPYRIGHT 2 007 ACS on STN 

TI Notch subunit heterodimerization and prevention of ligand-independent 

proteolytic activation depend, respectively, on a novel domain and the LNR 
repeats 

L7 ANSWER 2 0 OF 2 9 CAPLUS COPYRIGHT 2 007 ACS on STN 

TI Distinct roles of EGF repeats for the Notch signaling system 

L7 ANSWER 21 OF 2 9 CAPLUS COPYRIGHT 2 007 ACS on STN 
TI Monoubiquitination and endocytosis direct y-secretase 
cleavage of activated Notch receptor 

L7 ANSWER 22 OF 29 CAPLUS COPYRIGHT 2007 ACS on STN 
TI A novel proteolytic cleavage involved in Notch 

signaling: the role of the disintegrin-metalloprotease TACE 



L7 
TI 



ANSWER 23 OF 2 9 CAPLUS COPYRIGHT 2 007 ACS on STN 

A ligand- induced extracellular cleavage regulates y-secretase-like 



proteolytic activation of notchl 



L7 ANSWER 24 OF 2 9 CAPLUS COPYRIGHT 2007 ACS on STN 
TI Neoplastic transformation by Notch is independent of 
transcriptional activation by RBP-J signaling 

L7 ANSWER 25 OF 2 9 CAPLUS COPYRIGHT 2 007 ACS on STN 

TI Activated forms of Notch and methods for detecting modulators of Notch 
signal transduction 

L7 ANSWER 26 OF 2 9 CAPLUS COPYRIGHT 2 007 ACS on STN 

TI Ligand- induced cleavage and regulation of nuclear entry of Notch in 
Drosophila melanogaster embryos 

L7 ANSWER 27 OF 2 9 CAPLUS COPYRIGHT 2007 ACS on STN 

TI A study of the brittle fracture characteristics of CoSi2 using laser beam 
reflections 

L7 ANSWER 28 OF 29 EMBASE COPYRIGHT (c) 2007 Elsevier B.V. All rights 
reserved on STN 

TI Presenilin suppresses the negative complementation at the Notch locus of 
Drosophila melanogaster, suggesting a mechanism for negative 
complementation . 

L7 ANSWER 2 9 OF 2 9 MEDLINE on STN 

TI RIPping notch apart: a new role for endocytosis in signal transduction?. 

=> S L7 AND pd<=19980723 

L8 2 L7 AND PD<=19980723 

=> D Ibib Abs L8 1-2 

L8 ANSWER 1 OF 2 CAPLUS COPYRIGHT 2007 ACS on STN 
ACCESSION NUMBER: 1999:10383 CAPLUS 

DOCUMENT NUMBER: 130:180153 

TITLE: Ligand- induced cleavage and regulation of nuclear 

entry of Notch in Drosophila melanogaster embryos 

AUTHOR (S) : Kidd, Simon; Lieber, Toby; Young, Michael W. 

CORPORATE SOURCE: Lab. Genetics, The Rockefeller University, New York, 

NY, 10021-6399, USA 

SOURCE: Genes & Development (1998), 12(23), 

3728-3740 

CODEN: GEDEEP; ISSN: 0890-9369 
PUBLISHER: Cold Spring Harbor Laboratory Press 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Notch, a transmembrane protein found in a wide range of organisms, is a 
component of a pathway that mediates cell-fate decisions that involve 
intercellular communication. In this paper, the authors show that in 
Drosophila melanogaster, Notch (N) is processed in a ligand -dependent 
fashion to generate phosphorylated, soluble intracellular derivs . Suppressor 
of Hairless [Su(H)] is predominantly associated with soluble intracellular N. 
It has been demonstrated by others that N has access to the nucleus, and 
when tethered directly to DNA, the cytoplasmic domain of N can activate 
transcription. Conversely, a viral activator fused to Su(H) can 
substitute for at least some N functions during embryogenesis . The 
authors suggest that one function of soluble forms of N is to bind to Su (H) , 
and in the nucleus, to act directly as a transcriptional transactivator of 
the latter protein. Although N has functional nuclear localization 
signals, the N/Su (H) complex accumulates in the cytoplasm and on membranes 
suggesting that its nuclear entry is regulated. Localization studies in 
cultured cells and embryos suggest that Su (H) plays a role in this 
regulation, with the relative levels of Delta, N and Su (H) determining whether 



N/Su (H) complex 
REFERENCE COUNT: 



enters the nucleus . 

60 THERE ARE 60 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L8 ANSWER 2 OF 
ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 
CORPORATE SOURCE: 

SOURCE : 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



CAPLUS COPYRIGHT 2007 ACS on STN 
1995:582365 CAPLUS 
122:320112 

A study of the brittle fracture characteristics of 
CoSi2 using laser beam reflections 
Anongba, P. N. B.; Oberli, S.; Steinemann, S. G. 
Inst. Phys. Experimentale, Univ. Lausanne, Lausanne, 
CH-1015, Switz. 

Acta Metallurgica et Materialia (1995) , 
43(6), 2275-85 

CODEN: AMATEB; ISSN: 0956-7151 
Elsevier 
Journal 
English 

The room temperature brittle fracture characteristics of oriented CoSi2 single 
crystals with edge notches, subjected to three-point bending expts., have 
been investigated. A rather uncommon but powerful method has been used: 
fractured surfaces reflect incident laser beams; the reflected beam 
pictures correspond to distributions of local surface normals that allow 
surface elements to be readily characterized. CoSi2 specimens fail 
according to two distinct mechanisms. The first one corresponds to the 
fracture of the specimen parallel to a unique crystallog. plane (the notch 
plane approx.). The directions of fracture propagation are always 
different from <110>. Various cleavage planes are associated with it such as 
(101) , (111) and some other planes with higher indexes close to (212) and 
(412) . The second mechanism corresponds to the simultaneous 
activation (about the notch) of various non-parallel 
local cleavage planes [such as (101), (212), (111) ...] which 
have the [lO.hivin.l] zone axis that corresponds to the direction of 
fracture propagation. The local cleavage planes have normals located in 
the (lO.hivin.l) plane between [111] - [101] or [101] - [1 .hivin. 11] or both. 



=> S L4 AND pd<=19980723 

L9 44 L4 AND PD<=19980723 

=> D Ti 19 1-44 

L9 ANSWER 1 OF 44 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on STN 
TI The Notchl receptor is cleaved constitutively by a furin-like convertase. 

L9 ANSWER 2 OF 44 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on STN 
TI Indirect evidence for delta-dependent intracellular processing of notch in 
Drosophila embryos. 

L9 ANSWER 3 OF 44 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on STN 
TI Metalloprotease-disintegrins : Links to cell adhesion and cleavage 
of TNF-alpha and Notch. 
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Ligand- induced cleavage and regulation of nuclear 
entry of Notch in Drosophila melanogaster embryos 
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Lab. Genetics, The Rockefeller University, New York, 
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Notch, a transmembrane protein found in a wide range of organisms, is a 
component of a pathway that mediates cell-fate decisions that involve 
intercellular communication. In this paper, the authors show that in 
Drosophila melanogaster, Notch (N) is processed in a ligand-dependent 
fashion to generate phosphorylated, soluble intracellular derivs . Suppressor 
of Hairless [Su(H)] is predominantly associated with soluble intracellular N. 
It has been demonstrated by others that N has access to the nucleus, and 
when tethered directly to DNA, the cytoplasmic domain of N can activate 
transcription. Conversely, a viral activator fused to Su(H) can 
substitute for at least some N functions during embryogenesis . The 
authors suggest that one function of soluble forms of N is to bind to Su(H), 
and in the nucleus, to act directly as a transcriptional transactivator of 
the latter protein. Although N has functional nuclear localization 
signals, the N/Su(H) complex accumulates in the cytoplasm and on membranes 
suggesting that its nuclear entry is regulated. Localization studies in 
cultured cells and embryos suggest that Su(H) plays a role in this 
regulation, with the relative levels of Delta, N and Su (H) determining whether 



N/Su(H) complex enters the nucleus. 
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43(6), 2275-85 

CODEN: AMATEB; ISSN: 0956-7151 
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AB The room temperature brittle fracture characteristics of oriented CoSi2 single 
crystals with edge notches, subjected to three-point bending expts., have 
been investigated. A rather uncommon but powerful method has been used: 
fractured surfaces reflect incident laser beams; the reflected beam 
pictures correspond to distributions of local surface normals that allow 
surface elements to be readily characterized. CoSi2 specimens fail 
according to two distinct mechanisms. The first one corresponds to the 
fracture of the specimen parallel to a unique crystallog. plane (the notch 
plane approx.). The directions of fracture propagation are always 
different from <110>. Various cleavage planes are associated with it such as 
(101) , (111) and some other planes with higher indexes close to (212) and 
(412) . The second mechanism corresponds to the simultaneous 
activation (about the notch) of various non-parallel 
local cleavage planes [such as (101), (212), (111) ...] which 
have the [lO.hivin.l] zone axis that corresponds to the direction of 
fracture propagation. The local cleavage planes have normals located in 
the (lO.hivin.l) plane between [111] - [101] or [101] - [l.hivin. 11] or both. 
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Activated forms of notch and methods based thereon. 
Artavanis-Tsakonas, Spyridon [Inventor, Reprint Author]; 
Qi, Huilin [Inventor] ; Rand, Matthew D. [Inventor] 
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Entered STN: 24 Mar 2004 
Last Updated on STN: 24 Mar 2004 
The present invention is directed to methods for detecting or measuring 
Notch activation by observing or measuring the 

appearance of Notch on the cell surface or by observing or measuring 
Notch cleavage products that are indicative of 
Notch activation. The present invention is also 

directed to methods for detecting a molecule that modulates Notch 
activation by observing or measuring a change in the amount of 
Notch expressed on the cell surface or a change in the amount or pattern 
of Notch cleavage products. The present invention is 

also directed to a substantially purified activated heterodimeric form of 
Notch and components thereof and pharmaceutical compositions and kits 
thereof. The present invention is based, at least in part, on the 
discovery that Notch in its active form, i.e., the form that mediates 
signal transduction and that binds Notch ligands such as Delta, is a 
heterodimer of an about 180 kDa subunit (NEC) and an about 110 kDa subunit 
(NTM) , which are tethered together through a reducing agent-sensitive 
linkage, in particular, a non-covalent , metal ion-dependent linkage. 
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AB Lateral inhibition, mediated by Notch signaling, leads to the selection of 
cells that are permitted to become neurons within domains defined by 
proneural gene expression. Reduced lateral inhibition in zebrafish mib 
mutant embryos permits too many neural progenitors to differentiate as 
neurons. Positional cloning of mib revealed that it is a gene in the 
Notch pathway that encodes a RING ubiquitin ligase. Mib interacts with 
the intracellular domain of Delta to promote its ubiquitylation and 
internalization. Cell transplantation studies suggest that mib function 
is essential in the signaling cell for efficient activation of 
Notch in neighboring cells. These observations support a model 
for Notch activation where the Delta-Notch 

interaction is followed by endocytosis of Delta and transendocytosis of 
the Notch extracellular domain by the signaling cell. This facilitates 
intramembranous cleavage of the remaining Notch 
receptor, release of the Notch intracellular fragment, and 
activation of target genes in neighboring cells. 
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ASSIGNEE: Yale University 
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AB The present invention is directed to methods for detecting or measuring 
Notch activation by observing or measuring the 

appearance of Notch on the cell surface or by observing or measuring 
Notch cleavage products that are indicative of 
Notch activation. The present invention is also 

directed to methods for detecting a molecule that modulates Notch 
activation by observing or measuring a change in the amount of 
Notch expressed on the cell surface or a change in the amount or pattern 
of Notch cleavage products. The present invention is 

also directed to a substantially purified activated heterodimeric form of 
Notch and components thereof and pharmaceutical compositions and kits 
thereof. The present invention is based, at least in part, on the 
discovery that Notch in its active form, i.e., the form that mediates 
. signal transduction and that binds Notch ligands such as Delta, is a 
heterodimer of an about 180 kDa subunit (NEC) and an about 110 kDa subunit 
(NTM) , which are tethered together through a reducing agent-sensitive 
linkage. 
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TITLE: GSK3beta phosphorylates Notch and modulates signaling. 

AUTHOR(S): Foltz, D. R. [Reprint author]; Nye, J. S. [Reprint author] 

CORPORATE SOURCE: Molec . Pharmacol, and Pediatrics, Northwestern Univ., 

Chicago, IL, USA 

SOURCE: Society for Neuroscience Abstracts, (2001) Vol. 

27, No. 1, pp. 1443. print. 

Meeting Info.: 31st Annual Meeting of the Society for 
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AB Activation of the Notch signal transduction cascade 

affects both cell fate in the nervous system as well as the elaboration of 
neuritic processes. Initiation of the Notch signal transduction cascade 
by ligand binding results in the intramembraneous cleavage of 
the Notch protein and release of an intracellular domain 
(NotchIC) that is able to translocate to the nucleus to initiate 
transcription of target genes. Phosphorylation of NotchIC proteins has 
been reported. To uncover the role of phosphorylation in Notch signal 
transduction, we studied 32p (orthophosphate) incorporation into expressed 
Notchl proteins in neuroblastoma cells (N2a) . We observed that release of 
the intracellular domain from the membrane results in an increase in its 
degree of phosphorylation. Forms of the receptor that harbor mutations 
that inhibit intramembraneous endoproteolysis do not undergo a 
hyperphosphorylation, suggesting that phosphorylation of NotchIC occurs 
only following cleavage. The majority of 32p was incorporated into a 
region of Notchl encompassing the downstream nuclear localization signal 
sequence. This region contains consensus sites for Glycogen Synthase 
Kinase 3beta (GSK3beta) , and we observed that GSK3beta is able to 
phosphorylate NotchIC both in vitro and in vivo. Inhibition of endogenous 
GSK3beta or overexpression of a constitutively active form of GSK3beta 
alters the stability of NotchIC. Finally, GSK3beta null embryonic 
fibroblasts show a higher degree of HES-1 luciferase reporter activation 
by NotchIC compared to wild- type, suggesting that GSK3beta acts to inhibit 
Notch signaling. These data are consistent with a model where Notch 
signal transduction is modulated by GSK-3beta phosphorylation and 
destabilization of its intracellular domain. 
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Calcium depletion dissociates and activates heterodimeric 
notch receptors. 
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Notch receptors participate in a highly conserved signaling pathway that 
regulates morphogenesis in multicellular animals. Maturation of 
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Notch receptors requires the proteolytic cleavage of a 
single precursor polypeptide to produce a heterodimer composed of a 
ligand-binding extracellular domain (NEC) and a single -pass transmembrane 
signaling domain (NTM) . Notch signaling has been correlated with 
additional ligand- induced proteolytic cleavages, as well as with nuclear 
translocation of the intracellular portion of NTM (NICD) . In the current 
work, we show that the NEC and NTM subunits of Drosophila Notch and human 
Notchl (hNl) interact noncovalently . NEC -NTM interaction was disrupted by 
0.1% sodium dodecyl sulfate or divalent cation chelators such as EDTA, and 
stabilized by millimolar Ca2+. Deletion of the Ca2+-binding Linl2 -Notch 
(LN) repeats from the NEC subunit resulted in spontaneous shedding of NEC 
into conditioned medium, implying that the LN repeats are important in 
maintaining the interaction of NEC and NTM. The functional consequences 
of EDTA-induced NEC dissociation were studied by using hNl-expressing NIH 
3T3 cells. Treatment of these cells for 10 to 15 min with 0.5 to 10 mM 
EDTA resulted in the rapid shedding of NEC, the transient appearance of a 
polypeptide of the expected size of NICD, increased intranuclear 
ant i -Notchl staining, and the transient activation of an 
Notch-sensitive reporter gene. EDTA treatment of HeLa cells 
expressing endogenous Notchl also stimulated reporter gene activity to a 
degree equivalent to that resulting from exposure of the cells to the 
ligand Deltal. These findings indicate that receptor activation can occur 
as a consequence of NEC dissociation, which relieves inhibition of the 
intrinsically active NTM subunit. 
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AB A review with 36 refs. on Notch signaling pathway and its regulation the 
Notch receptor, Notch signaling pathway and its regulation at different 
levels. The Notch receptor is an evolutionarily conserved single-span 
transmembrane protein family and plays key roles in a wide variety of cell 
fate decisions during development of both invertebrate and vertebrate 
species. An intriguing pathway of Notch signaling has been elucidated 
involving three-step proteolytic cleavages leading to 
activation of Notch. A number of mols. related and in vivo 
events have been identified to regulate Notch signaling. Regulation 
occurs at multiple levels including Notch-ligand interactions, trafficking 
of receptor and ligands, the cleavage of Notch 

intracellular, degradation of proteins by ubiquitination, and so on. 
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PUBLISHER: American Society for Microbiology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Notch proteins are transmembrane receptors that participate in a highly 
conserved signaling pathway that regulates morphogenesis in metazoans. 
Newly synthesized Notch receptors are proteolytically cleaved during 
transit to the cell surface, creating heterodimeric mature receptors 
comprising noncovalently associated extracellular (NEC) and transmembrane 
(NTM) subunits. Ligand binding activates Notch by inducing two 
successive proteolytic cleavages, catalyzed by metalloproteases 
and gamma-secretase, resp., that permit the intracellular portion of NTM 
to translocate to the nucleus and activate transcription of target genes. 
Prior work has shown that the presence of NEC prevents ligand- independent 
activation of NTM, but the mechanisms involved are poorly understood. 
Here, we define the roles of two regions at the C- terminal end of NEC that 
participate in maintaining the integrity of resting Notch receptors 
through distinct mechanisms. The first region, a hydrophobic, previously 
uncharacterized portion of NEC, is sufficient to form stable complexes 
with the extracellular portion of NTM. The second region, consisting of 
the three Linl2/Notch repeats, is not needed for heterodimerization but 
acts to protect NTM from ligand-independent cleavage by metalloproteases. 
Together, these two contiguous regions of NEC impose crucial restraints 
that prevent premature Notch receptor activation. 
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system 

Sakamoto, Kei; Chao, Wang Sheng; Katsube, Ken-ichi; 
Yamaguchi , Akira 

Molecular Pathology, Graduate School of Tokyo Medical 
and Dental University, Bunkyo-ku, Tokyo, 113-8549, 
Japan 

Experimental Cell Research (2004) , Volume 
Date 2005, 302(2), 281-291 
CODEN: ECREAL; ISSN: 0014-4827 
Elsevier 
Journal 
English 

Notch is a single-pass transmembrane receptor that mediates cell fate 
choice in various species and developmental contexts. The Notch signal is 
transduced by its intracellular domain, which acts as a transcriptional 
activator, and is released from the plasma membrane by proteolytic 
cleavages. This process is initiated by intercellular association of the 
epidermal growth factor (EGF) repeats between Notch and the DSL (Delta, 
Serrate, Lag-2) ligands but the detailed mechanism is yet to be clarified. 
Here we demonstrate that Notchl can form homodimers, which is achieved by 
its EGF motifs. The Notchl dimer formation increased in response to 
ligand presentation and HES1 promoter was stimulated, implying that 
receptor homodimerization is an important initial step in Notch signal 
transduction. EGF motifs also serve as a protection against proteases, 
including TNF-cc converting enzyme, which prevents Notchl from 
ligand-independent activation. Multiple functions of the Notch EGF 
motifs, such as the prevention of constitutive activation, reciprocal 
interaction with the ligands and lateral interaction for homodimerization, 
appear to constitute crucial elements of the Notch signaling system. 
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y-Secretase-like proteolysis at site 3 (S3) , within the 
transmembrane domain, releases the Notch intracellular domain (NICD) and 
activates CSL-mediated Notch signaling. S3 processing occurs only in 
response to ligand binding; however, the mol . basis of this regulation is 
unknown. Here we demonstrate that ligand binding facilitates cleavage at 
a novel site (S2) , within the extracellular juxtamembrane region, which 
serves to release ectodomain repression of NICD production Cleavage at S2 
generates a transient intermediate peptide termed NEXT (Notch 
extracellular truncation) . NEXT accumulates when NICD production is blocked 
by point mutations or y-secretase inhibitors or by loss of 
presenilin 1, and inhibition of NEXT eliminates NICD production Our data 
demonstrate that S2 cleavage is a ligand-regulated step in the proteolytic 
cascade leading to Notch activation. 
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AB The present invention is directed to methods for detecting or measuring 
Notch activation by observing or measuring the 

appearance of Notch on the cell surface or by observing or measuring 

Notch cleavage products that are indicative of 

Notch activation. The present invention is also 

directed to methods for detecting a mol . that modulates Notch 

activation by observing or measuring a change in the amount of Notch 



expressed on the cell surface or a change in the amount or pattern of 
Notch cleavage products. The present invention is also 

directed to a substantially purified activated heterodimeric form of Notch 
and components thereof and pharmaceutical compns . and kits thereof. The 
present invention is based, at least in part, on the discovery that Notch 
in its active form, i.e., the form that mediates signal transduction and 
that binds Notch ligands such as Delta, is a heterodimer of an about 180 
kDa subunit (NEC) and an about 110 kDa subunit (NTM) , which are tethered 
together through a reducing agent-sensitive linkage, in particular, a 
non-covalent , metal ion-dependent linkage. 
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The Notch receptor, which is involved in numerous cell fate decisions in 
invertebrates and vertebrates, is synthesized as a 300-kDa precursor 
molecule (p300) . We show here that proteolytic processing of p300 is an 
essential step in the formation of the biologically active receptor 
because only the cleaved fragments are present at the cell surface. Our 
results confirm and extend recent reports indicating that the Notch 
receptor exists at the plasma membrane as a heterodimeric molecule, but 
disagree as to the nature of the protease that is responsible for the 
cleavage that takes place in the extracellular region. We report here 
that constitutive processing of murine Notchl involves a furin-like 
convertase. We show that the calcium ionophore A23187 and the 
alphal-antitrypsin variant, alpha 1-PDX, a known inhibitor of furin-like 
convertases, inhibit p300 processing. When expressed in the 
furin-def icient Lovo cell line, p300 is not processed. In vitro digestion 
of a recombinant Notch-derived substrate with purified furin allowed 
mapping of the processing site to the carboxyl side of the sequence RQRR 
(amino acids 1651-1654) . Mutation of these four amino acids (and of two 
secondary dibasic furin sites located nearby) completely abolished 
processing of the Notchl receptor. 
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AB Cell-cell signalling mediated by the receptor Notch regulates the 

differentiation of a wide variety of cell types in invertebrate and 
vertebrate species (1) , but the mechanism of signal transduction following 
receptor activation is unknown. A recent model proposes that ligand 
binding induces intracellular processing of Notch (2-4) / the processed 
intracellular form of Notch then translocates to the nucleus and interacts 
with DNA-bound Suppressor of Hairless (Su(H)), a transcription factor 
required for target gene expression (5-8) . As intracellular processing of 
endogenous Notch has so far escaped immunodetection (1) , we devised a 
sensitive nuclear-activity assay to monitor indirectly the processing of 
an engineered Notch in vivo. First, we show that the intracellular domain 
of Notch, fused to the DNA-binding domain of Gal4, regulated 
transcription, in a Delta- independent manner. Second, we show that 
full-length Notch, containing the Gal4 DNA-binding domain inserted 27 
amino acids carboxy- terminal to the transmembrane domain, activated 
transcription in a Delta-dependent manner. These results provide indirect 
evidence for a ligand-dependent intracellular processing event in vivo, 
supporting the view that Su (H) -dependent Notch signalling 
involves intracellular cleavage, and transcriptional regulation 
by processed Notch. 
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AB Previous models for signal transduction via the Notch pathway have 

depicted the full-length Notch receptor expressed at the cell surface. We 
present evidence demonstrating that the Notch receptor on the plasma 
membrane is cleaved. This cleavage is an evolutionarily conserved, 
general property of Notch and occurs in the trans -Golgi network as the 
receptor traffics toward the plasma membrane. Although full-length Notch 
is detectable in the cell, it does not reach the surface. Cleavage 
results in a C- terminal fragment, N-TM, that appears to be cleaved 
N-terminal to the transmembrane domain, and an N-terminal fragment, N-EC, 
that contains most of the extracellular region. We provide evidence that 
these fragments are tethered together on the plasma membrane by a link 



that is sensitive to reducing conditions, forming a heterodimeric 
receptor. 
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Notch, a transmembrane protein found in a wide range of organisms, is a 
component of a pathway that mediates cell-fate decisions that involve 
intercellular communication. In this paper, the authors show that in 
Drosophila melanogaster, Notch (N) is processed in a ligand -dependent 
fashion to generate phosphorylated, soluble intracellular derive. Suppressor 
of Hairless [Su(H)] is predominantly associated with soluble intracellular N. 
It has been demonstrated by others that N has access to the nucleus, and 
when tethered directly to DNA, the cytoplasmic domain of N can activate 
transcription. Conversely, a viral activator fused to Su(H) can 
substitute for at least some N functions during embryogenesis . The 
authors suggest that one function of soluble forms of N is to bind to Su(H), 
and in the nucleus, to act directly as a transcriptional transactivator of 
the latter protein. Although N has functional nuclear localization 
signals, the N/Su(H) complex accumulates in the cytoplasm and on membranes 
suggesting that its nuclear entry is regulated. Localization studies in 
cultured cells and embryos suggest that Su(H) plays a role in this 
regulation, with the relative levels of Delta, N and Su(H) determining whether 

a 

N/Su(H) complex enters the nucleus. 
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AB Members of a novel 


family 


of polypeptides, 


the 


KUZ family, 


are 





metalloproteases involved in neuronal partitioning and neuronal 
development. Members of the KUZ family proteins were characterized by 
cDNA cloning from Drosophila, human (transmembrane and soluble forms) , mouse, 
and Xenopus . The full-length Drosophila KUZ cDNA contains an open reading 
frame that encodes a 1239-amino acid membrane -spanning protein of the 
metalloprotease-disintegrin family known as the ADAM family. Various 
engineered forms of native KUZ proteins lacking protease activity 
interfere with endogenous KUZ activity and function as dominant negatives 
and that dominant negatives can perturb lateral inhibition during 
neurogenesis and result in the overprodn. of primary neurons. Proteolytic 
processing of NOTCH in embryos to generate, the 100 -kDa species fails to 
occur in the kuz mutant embryo and expression of dominant negatives in 
imaginal disks or tissue culture cells blocks NOTCH processing. Thus, the 
primary NOTCH translation product is proteolytically cleaved by native KUZ 
proteins as part of the normal biosynthesis of a functional NOTCH 
receptor. The invention provides KUZ polypeptides, antibodies that bind 
the KUZ polypeptides, KUZ encoding nucleic acids, methods for identifying 
cells expressing the KUZ polypeptides, methods of identifying ligands that 
bind to the subject proteins and methods of blocking KUZ 
polypeptide/ligand interactions. 
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TITLE: The ins and outs of Notch signaling. 
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AB The Notch gene encodes a cell surface protein that regulates 

cell fate choices in vertebrates and invertebrates. Given the wide 
variety of cell types influenced by Notch, it would seem that the signal 
relayed through Notch activation is not an instructive one per se. 
Rather, Notch signaling is thought to influence the cell's ability to 
respond to instructive signals responsible for specific cell fates. 
Expression and functional studies of Notch support this idea; however, the 
possibility of additional functions for Notch cannot be excluded. Much of 
what we know about the Notch signaling pathway comes from studies with 
Drosophila Notch and the Caenorhabditis elegans Notch-related genes lin-12 
and glp-1. With the isolation of multiple vertebrate Notch genes we are 
beginning to understand and define Notch signaling in vertebrates as well. 
A number of excellent reviews have been published summarizing the current 
status of Notch/LIN-12/GLP-l signaling in Drosophila and C. elegans, as 
well as recent findings with the vertebrate counterparts. Here I review 
the structure of the various Notch proteins 

and their putative ligands, and discuss possible interactions between 
Notch, its ligands, and other cellular components that affect Notch signal 
transduction. A role for Notch signaling during normal development and in 
disease processes is discussed in an accompanying review by T. Gridley. 
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AUTHOR (S) : Lardelli, Michael; Williams, Reg; Lendahl, Urban [Reprint 

author] 

Lab. Developmental Biol., Dep. Cell Molecular Biol., 
Karolinska Inst., S-171 77 Stockholm, Sweden 
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CODEN: IJDBE5. ISSN: 0214-6282. 
Article 
English 

Entered STN: 2 9 Apr 1996 
Last Updated on STN: 29 Apr 1996 
The Drosophila melanogaster gene Notch is central to many cell 
differentiation events during development. It encodes a large 
transmembrane signal receptor protein that acts in a poorly 
understood mechanism of communication affecting the choice of alternative 
differentiation fates by cells in close proximity. . Genes with homology to 
Notch have been isolated from the nematode Caenorhabditis elegans and a 
number laboratories, including our own, have isolated multiple vertebrate 
Notch homologs. In this article we briefly outline the current state of 
research on Notch and our contribution to it. First, we examine the 
structure of Notch-related proteins. We then 

examine the requirements for Notch activity in the development of 
different organisms and how genetic and transgenic studies are helping us 
to understand the mechanisms by which these proteins function. 
We present models for the action of Notch receptors during signal 
transduction and for the interaction of multiple vertebrate Notch 
receptors. Finally, we discuss current ideas about the role played by 
Notch in differentiation and cell-cell communication. 
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Notch show that it is a stable, high-molecular-weight 
glycoprotein, with epidermal growth factor (EGF) -like 



elements exposed on the cell surface. The protein is 

phosphorylated variably on serines of the cytoplasmic domain. Individual 
Notch polypeptide chains appear to be associated with one another by 
disulfide bonds, suggesting that homotypic interaction of these 
proteins is required for function. Immunocytochemistry has 
revealed striking features of Notch expression that might clarify its 
function: Cells of the ventral neurogenic ectoderm become conspicuously 
labeled with the protein prior to embryonic neurogenesis, and 
Notch appears to be associated with cells destined for both neural and 
epidermal lineages. High levels of Notch become restricted to, neuroblasts 
as they delaminate from the embryonic ectoderm and are apposed to 
mesoderm. Mesodermal calls express Notch also, suggesting a possible 
involvement in neurogenesis, or an unknown role in mesoderm 
differentiation. In larvae and pupae, a correlation of expression and 
neuroblast mitotic activity is seen for many cells. Notch produced by a 
dividing neuroblast may persist on derivative cells, including terminally 
differentiated neurons and nerve processes. In the larval eye imaginal 
disk, strong Notch expression appears in the morphogenetic furrow, 
uniformly on cell surfaces as they cluster to form ommatidia. Expression 
persists on ommatidia after release from the furrow. These patterns 
suggest a role for Notch in position-dependent development in both 
initiation and maintenance of cell-surface interactions. In the eye and 
embryonic ectoderm, uniform expression on cells interacting to produce 
different developmental lineages from a single primordium suggests that 
Notch alone may not be sufficient to elaborate cell fates. 
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NOTCH -2 BARLEY. 
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ENTRY DATE: Entered STN: 9 Apr 1989 
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AB Scanning electron microscopic studies of NP 113 and Notch-2 
grains showed differences in structure and shape of starch 
granules. NP 113 starch had definite oval/bean shape, whereas Notch-2 
starch was seen as an aggregated mass between protein and 
phospholipid. Intact amyloplasts have been isolated from NP 113 and 
Notch-2 endosperms and their DNA isolated. Restriction pattern of 
amyloplast DNA showed differences between parent and the mutant. 
Hybridization with chloroplast specific probes showed homology between the 
amyloplast DNA and rbc L and psb A genes . 
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AB The primary structure on the Drosophila major embryonic 

Notch transcript is presented, as determined by sequence analysis 

of overlapping cDNA clones. The 10,148 bp sequence corresponding to this 

transcript possesses an 8109 bp open reading frame that potentially codes 

for a 2703 amino acid protein. We show that this polypeptide 

contains a repeated structure composed of 36 tandemly arranged 4 0 amino 

acid long repeats, which show homology to the epidermal growth factor and 

other proteins containing EGF-like repeats. Hydropathy plots 

suggest that the putative Notch protein may span the membrane. 

We relate these findings to the developmental action of Notch and 

speculate that the locus may be involved in a cell -cell interaction 

mechanism that is essential for the differentiation of the ectoderm into 

neural and epidermal precursors. 
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A functional analysis of Notch mutations in Drosophila 
Brennan, Keith; Tateson, Richard; Lewis, Karen; Arias, 
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Department of Zoology, University of Cambridge, 
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Genetics (1997), 147(1), 177-188 
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Journal 
English 

The Notch gene encodes a receptor protein that is involved in 
many processes during development. Its best understood role is during 
neurogenesis in a process called "lateral inhibition.". However, it has 
been proposed that Notch also has a role in defining the proneural 
clusters in the first place. This raises the possibility that the Notch 
protein is acting as a multifunctional receptor. To test this 
hypothesis, the authors have carried out a genetic anal, of molecularly 
characterized Notch alleles to identify alleles that affect only one of 
the two proposed functions. Here the authors present evidence that Notch 
alleles can be identified that appear to affect the function of Notch 
during either lateral inhibition or the definition of proneural clusters. 
In addition the authors' results indicate that there may be discrete regions 
of the Notch protein required for each function. 
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A structural and functional analysis of the Notch 
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Rebay, Ilaria 
Yale Univ. , USA 

(1993) 292 pp. Avail.: Univ. Microfilms 
Int., Order No. DA9418546 

From: Diss. Abstr. Int. B, 1994, 55(2), 305 

Dissertation 

English 
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Intrinsic activity of the lin-12 and Notch 
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AUTHOR (S) : Struhl, Gary; Fitzgerald, Kevin; Greenwald, Iva 

CORPORATE SOURCE: Coll. Physicians Surg., Columbia Univ., New York, NY, 

10032, USA 

SOURCE: Cell (Cambridge, MA, United States) (1993), 

74(2), 331-45 

CODEN: CELLB5; ISSN: 0092-8674 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The lin-12 gene of C. elegans and the Notch gene of D. melanogaster encode 
structurally related transmembrane proteins that mediate 
intercellular signaling. The authors show that truncated forms of these 
proteins consisting of only the intracellular domains cause cell 
fate transformations associated with constitutive activity in their resp. 
organisms. This activity does not depend on endogenous gene function. 
The authors' results indicate that the intracellular domains of Lin-12 and 
Notch have intrinsic activity and that the principal role of the 
extracellular domains in the intact proteins is to regulate this 
activity. The authors' results also suggest that equivalent truncated forms 
of lin-12/Notch family members in vertebrates, including known oncogenes, 
are similarly active. 
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TITLE: Specific truncations of Drosophila notch define 

dominant activated and dominant negative forms of the 
receptor 

AUTHOR (S) : Rebay, Ilaria; Fehon, Richard G. ; Artavanis-Tsakonas , 

Spyros 

CORPORATE SOURCE: Howard Hughes Med. Inst., Yale Univ., New Haven, CT, 

06536-0812, USA 

SOURCE: Cell (Cambridge, MA, United States) (1993), 

74(2), 319-29 
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DOCUMENT TYPE: Journal 
LANGUAGE : Engl i sh 

AB The Notch gene of Drosophila plays an important role in cell fate 

specification throughout development. To investigate the functions of 
specific structural domains of the Notch protein in vivo, a 
series of deletion mutants have been ectopically expressed under the hsp70 
heat shock promoter. Two classes of dominant phenotypes are observed, one 
suggestive of Notch loss-of -function mutations and the other of Notch 
gain-of -function mutations. Dominant activated phenotypes result from 
ovefexpression of a protein lacking most extracellular 

sequences, while dominant neg. phenotypes result from overexpression of a 
protein lacking most intracellular sequences. These results 
support the notion that Notch functions as a receptor whose extracellular 
domain mediates ligand binding, resulting in the transmission of 
developmental signals by the cytoplasmic domain. Finally, the phenotypes 
observed suggest that the cdclO/ankyrin repeat region within the 
intracellular domain plays an essential role in the postulated signal 
transduction events. 
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AB Mutations of Drosophila and the nematode Caenorhabditis elegans have been 



isolated that define a family of related gene products involved in 
cellular inductions. One of these genes, the Notch gene from Drosophila, 
is involved with cell fate choices in the neurogenic region of the 
blastoderm, in the developing nervous system, and in the eye-antennal 
imaginal disk. The cDNA clones were isolated from Xenopus embryos with 
Notch DNA to investigate whether cell -cell interactions in vertebrate 
embryos also depend on Notch-like mols. This approach identified a 
Xenopus mol., Xotch, which is remarkably similar to Drosophila 
Notch in both structure and developmental expression. 
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Molecular genetics of Drosophila neurogenesis 
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The Notch locus of Drosophila salivary gland chromosomes was cloned, 
its interactions were studied. The Notch locus was localized within 
chromosome 3 by chromosome walking and Southern anal., and the phys. 
was correlated with the genetic map by studying specific mutations. 
Notch locus occurred within 40 kb of DNA at map units -28.5 to +11.3 
directed the synthesis of a 10.5-kb transcript and contained a 
93 -base-pair-long repetitive sequence (opa) which is found in many 
development ally regulated transcripts. Preliminary in situ hybridization 
showed that the Notch transcripts were not arranged in a tissue -specific 
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manner in Drosophila embryos. Northern anal, showed that zygotic 
expression of Notch results in .apprx.2 orders of magnitude higher 
transcript levels than those found in unfertilized eggs. These data and 
those of other neurogenic genes are discussed with respect to elucidation, 
at the mol. level, of the cellular mechanisms involved in neurogenesis. 
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The Notch locus of Drosophila melanogaster : a 
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Genetic anal, has suggested that neurogenesis in D. melanogaster is under 
the control of a small number of genes. A mol. study of the genes involved 
in this developmental event was undertaken, starting with the Notch locus, 
one of the best characterized loci in terms of its genetic structure and 
developmental effects. The entire locus is defined by .apprx. 4 0 kb of 
genomic DNA. The transcriptional activity of these sequences during 
development has been examined, and an . apprx. 10 . 5-kilobase (kb) -long poly A+ 
RNA seems essential for wild-type Notch activity. Mapping of this RNA 
within the phys . map of Notch indicates that it is the processed product 
of an .apprx. 40 -kb primary transcription unit spanning the entire Notch 
locus. More detailed anal, of the 10.5-kb RNA localizes several exons and 
identifies a small repetitive sequence that seems to be present in the 
mature Notch transcript. Structural details of a selected number of Notch 
locus mutations are presented and discussed. Preliminary data on the mol. 
structure of Notch-homologous DNA sequences in closely 
related species are also presented. 
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AB The molecular analysis of the Notch locus of Drosophila melanogaster 
demonstrated that it codes for a protein which shows homology to 
the epidermal growth factor as well as to the products of certain yeast 
genes involved in the control of the cell cycle (Wharton et al . , 1985a; 
Breeden and Nasmyth, 1987) . The structure of the 
protein suggests that Notch is involved in a cell 

interaction mechanism which controls the differentiation of several 
different tissues during development. Here we examine Notch expression 
during imaginal development using in situ hybridization to tissue sections 
and demonstrate that Notch is not expressed ubiquitously during the 
postembryonic stages, but rather is confined to specific tissues. During 
the larval and early pupal period Notch transcripts are predominantly 
localized in the imaginal discs and the central nervous system. In the 
middle and late pupal period the signal levels in these tissues drop 
dramatically and in the adult animal Notch transcripts are essentially 
detected only in the ovaries. In the larval stages the pattern of Notch 
expression appears to be closely correlated with mitotically active 
tissues, while in later stages this correlation appears less strict. The 
findings reported here indicate that there is a requirement for normal 
Notch function in a number of tissues at several developmental stages and 
that the pleiotropic phenotypic manifestation of Notch mutations is a 
context dependent developmental result. The observed association of Notch 
expression with mitotically active cell populations raises the possibility 
that Notch may play a role in the cell cycle. 
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